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ew products and above all to ensure that they are compatible with the needs of
heir eventual consumers.
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ognitive developmental impairments and learning to drive
.W. Daveluy
CHRU de Lille, hôpital Swynghedauw, Lille, France
ithin the background of developmental impairments, few studies have demons-
rated what abilities are necessary to obtain a driver’s license. Some disabled
atients learn driving skills directly from a driving school with no specialized
raining in teaching the disabled, and without prior assessment. For patients with
evelopmental impairments, as for patients with cognitive impairments, multi-
isciplinary assessment is necessary before deciding on making the decision to
rive and accepting the associated financial burden. Before a real try at learning
o drive, an initial assessment, especially a neuropsychological assessment, can
valuate the speed of information processing, visuospatial, attention and execu-
ive abilities, as well as praxis and gnosis functions and behavior. Language and
ong-term memory assessments are notably necessary in a developmental impair-
ent background. Praxis assessment is important because of the frequency of
his impairment in this context. It is very important to assess verbal and visual
pisodic memory skills and learning and language abilities to estimate the pro-
ability of passing the driving regulations examination. At the Lille university
ospital, a protocol of multidisciplinary assessment of driving abilities is orga-
ized during three days spread over one week. In 2009 and 2010, 47 patients
ith cognitive impairment were assessed with a driving simulator before starting
eal driving lessions. Among these 47 patients, 13 patients had developmental
mpairments. For eleven of them (85%) a favorable recommendation was given.
he two patients, for whom an unfavorable recommendation was given, had
lready begun driving lessons. Only one patient did not start driving learning
fter assessments. To talk about driving and to propose pertinent assessments
vailable on a local level is an important approach in a context of disability
s part of the follow up care for patients presenting cognitive developmental
mpairment.
oi:10.1016/j.rehab.2011.07.784
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ocation-based services: Technology and applications
. Hainaut
Alcatel-Lucent, 30, rue baron haut, 3500 Rennes, France
ocation-based services are enabled by a technology, which allows to localize
obile phone end-user to propose targeted services.
oday the main French operators (SFR, Telecom Bouygues, Orange) propose
hese types of services.
here are several location technologies:
o
d
r
ttation Medicine 54S (2011) e55–e61 e59
CellId: bases on mobile networks cells (location precision of 500 m in town
nd up to 2.5 km in countryside but accessible on all the mobile phones). Around
he cellID based technology, other technologies allow to strengthen the precision
f the location (for example the triangulation);
“Enhanced Assisted” GPS: location by satellites, associated with correction
ata, for a precision from 5 to 20 meters. This type of location requires neverthe-
ess to be equipped with a mobile phone supporting the assisted GPS technology.
hese location technologies are offered on platforms integrated into operators’
etworks, which offer to the subscribers, through the management of their autho-
izations, to be localized, a respect of their private life is the main requirement
or the development of this type of services.
he applications proposed today by the operators cover various domains:
localized parental control: allows parents to know where their children; are
ystems of tracking allow to make sure for example that a child will not go out
f an established route. An example of this type of service is OOTAY, offered
y most of the operators. This type of application can also address old persons
ho have difficulties finding a way. They can be localized by close relations or
ocalize themselves;
navigation;
management of car fleets or the other materials through equipments provided
ith SIM cards;
convenience services: allow the subscribers to find services near the place
here they are: pharmacy, gas station, cinema etc.;
geomarketing: access to advertisements or promotional operations near the
ocation etc.
oi:10.1016/j.rehab.2011.07.785
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ssessment of a GPS-based tracking system for people with
ementia: Prevention, intervention, and safe wandering
. Sablier ∗, N. Vuillerme , Y. Fouquet , P. Daynes , V. Rialle
Laboratoire AGIM (AGe, Imagerie, Modélisation) FRE 3405,
NRS-UJF-EPHE, domaine de la Merci, 38700 La Tronche, France
Corresponding author.
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he purpose of this study was to assess the use of a positioning system by people
ith Alzheimer disease or dementia. This system is composed of bracelets equip-
ed with GPS, connected to a remote-assistance service. First, a geofencing area,
alled “Safe Zone”, is determined, representing the location where the user is
ble to go safely. If the user leaves this Safe Zone, the remote-assistance service
eceives an alert and starts a retrieval procedure. The time of the alarms is auto-
atically recorded, as well as the comments of the remote-operator about the
ollow-up of the alerts. “Leaving Safe Zone” (LSZ) alerts are considered as an
ndication of wandering.
his system was tested by 181 subjects with Alzheimer disease and related
ementia (99 people living at home and 82 people living in specialized resi-
ences) and their caregivers from January to December 2010. The analysis
f the data revealed that 77% of the alerts received concerned LSZ. Among
hese alerts, 53% were elicited in safe conditions (accompanied or planned
utings), and 15%were followed by the retrieval of the person. Finally, many
ore alerts were recorded in the Home group than in the Residence group, as
ersons at home were more able to go out than people in residences. Never-
heless, after normalization of the proportion of LSZ alarms, we observed
hat, proportionally, an equivalent number of persons were retrieved in both
roups.
hese results suggest that such a GPS-based Positioning System could
ffer more autonomy in safe conditions for people living in residences. It
ight even help avoid placing in residence persons whose only problem is
andering, by guaranteeing them a safe environment. Nevertheless, com-
lementary analyses, which are being conducted in a larger-scale project
alled ESTIMA (French acronym for: Sociological and ethical Assessment
f Information Technology for the Localization of people with Alzheimer’s
isease who wander) are essential to extract eventual significant diffe-
ences concerning the wandering in residence versus home residents. We
hus plan to bring other important observations for improving medico-social
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are of people with dementia, and alleviating the burden of their rela-
ives.
oi:10.1016/j.rehab.2011.07.786
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ssessing the use and effectiveness of e-health and assistive
echnologies for disabled people: The multidimensional
EMSED model
. Fouquet , J. Sablier , N. Vuillerme , P. Daynes , V. Rialle
Laboratoire AGIM (AGe, Imagerie, Modélisation) FRE 3405,
NRS-UJF-EPHE, Domaine de la Merci, 38700 La Tronche, France
eywords: Multidimensional gerontechnology assessment; Gerontechnology;
ealth at home; Autonomy; Telehealth
ntroduction.– A methodological framework for the assessment of assistive tech-
ologies for the autonomy of disabled people is lacking [1]. The outcomes
f these technologies can only be appreciated by a complex multidimensional
ssessment process.
bjective.– We propose a framework integrating the fundamental “values”, as
ell as the stages, of the assessment process.
ethods.– The model is based on three notions–systemic, clinical trials and eva-
uative ethics–and six data sources: bibliography, technological vigilance, usage
tudies, gerontechnology modeling studies, provider’s meeting and practice of
onsulting in gerontechnology
esults.– The assessment model developed involves the essential
imensions of evaluation: Technological–Ergonomical–Medical–
ocial–Economical–Deontological (TEMSED) [2]. The axial block
nvolves these six dimensions, whereas the diachronic axis characterizes four
hronological steps: (1) technical values, (2) relationship between the user and
he device, (3) medical or social practices and outcomes, and (4) diffusion
ptitude. The transitions between phases are also determined according to their
eight in the assessment process.
onclusion.– This model sets a methodological framework aimed at organizing
he large assessment processes which are constantly developing. Each subset of
he axial bloc owns its proper methods, which are complementary [3]. Tested
n smart home technologies [4], TEMSED will be used by the French National
eference Center (CNR) for home care and autonomy [5].
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nteraction cerveau-ordinateur : potentiel d’amélioration
e la vie quotidienne de la personne handicapée
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bjectifs.– TOBI (Tools for Brain-Computer Interaction) est un projet sou-
enu par le programme européen des technologies de l’information et de la
ommunication (European ICT Program Project FP7-224631) qui cherche à
évelopper des applications incorporant l’interaction cerveau-ordinateur et per-
ettant d’améliorer qualité de vie des personnes handicapées et efficacité de
a réadaptation. Cette technologie utilise les signaux EEG pour commander un
ystème binaire.
atients et méthodes.– Les sujets ont une atteinte motrice prédominante aux
embres supérieurs (myopathie, SEP, tétraplégie, amputations, etc.). En imagi-
ant la sensation de trois mouvements (serrement de la main gauche, serrement
e la main droite et élévation des pieds) les signaux EEG enregistrés par
6 électrodes sont analysés et traités pour sélectionner les deux meilleurs.
nsuite, le sujet choisira une application parmi : 1) la communication & le
ontrôle de l’environnement, 2) la substitution motrice, 3) la récupération
otrice, 4) les loisirs.
ésultats.– Depuis septembre 2010, 6 sujets ont participé à l’étude. Deux myo-
athes se sont entraînés à contrôler mentalement un robot (Robotino®) et un
ogiciel de traitement de texte QualiWORLD®. Les performances n’ont pas été
dentiques avec l’un ou l’autre prototype. Deux autres sujets n’ont pas terminé
’entraînement initial à cause du parasitage des signaux EEG par des myoclo-
ies cervicales pour l’un et un bruxisme pour l’autre. Deux autres sujets sont en
ours d’entraînement. Les résultats des 2 premiers cas font l’objet d’une 2ème
ommunication.
iscussion.– Les six sujets sont satisfaits de leur expérience et voient en cette
echnologie un potentiel de développement d’applications. Grâce à une étroite
ollaboration entre les 12 centres partenaires, des améliorations relatives au
ardware et software ont été apportées, permettant une utilisation plus aisée.
our en savoir plus
illán JD, Rupp R, Müller-Putz GR et al. Combining Brain-Computer Interfaces
nd Assistive Technologies: State-of-the-Art and Challenges. Front Neurosci.
010;4: 1-15.
ubler, K-R. Muller. An Introduction to Brain-Computer Interfacing. In: G.
ornhege, J. d. R. Millan, T. Hinterberger, D. McFarland & K.-R. Müller (Eds.),
oward Brain-Computer Interfacing. Cambridge, MA: MIT press.
oi:10.1016/j.rehab.2011.07.788
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hez deux sujets
.-H. Dimassi ∗, N. Pattaroni , A.W. Al-Khdairy
Clinique romande de réadaptation-suvacare, physiothérapie, avenue
rand-Champsec 90, CH-1950 Sion, Suisse
Auteur correspondant.
ots clés : Robotino ; QualiWorld ; Interface cerveau-ordinateur ;
echnologie d’assistance
ntroduction.– Notre institution est l’un des 12 membres du consortium européen
OBI (Tools For Brain-Computer Interaction) et un des 4 centres d’application
linique, en collaboration avec l’Ecole Polytechnique Fédérale de Lausanne.
près consentement libre et éclairé, les sujets présentant un déficit moteur
mportant aux membres supérieurs s’entrainent à contrôler l’interface cerveau-
rdinateur. Lorsqu’ils réussissent, ils choisissent de conduire un robot mobile
Robotino®) ou d’écrire un texte simple avec l’interface QualiWORLD®. A ce
our, 6 sujets ont participé. Nous présentons les résultats de 2 myopathes, un
omme de 28 ans (S1) et une femme de 33 ans (S2).
bservations.– Avant chaque séance, des questionnaires évaluent la motivation
EVA), l’humeur et l’état psychique (CES-D, QCMBCI2000, EVA). A la fin
e chaque séance, sont mesurés les charges physique, mentale, temporelle, la
erformance, l’effort et la frustration (NASA Task Load Index). Au terme du
rotocole nous vérifions la satisfaction du sujet à propos du prototype (EVA,
UEBS 1.0) et celle du thérapeute (TUEBS 1.0).
